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Field Operational Test Cross Reference

Title Status (*) Subject Area FHWA
Division
Adaptive Urban Signal Control Integration I ATMS MN
Advanced Driver and Vehicle Advisory Navigation C ATIS IL
Concept
Advanced Rural Transportation Information and I ATMS/ATIS/ARTS MN
Coordination
Advantage I-75 Mainline Automatic Clearance Project I CVvO FL/GA/TN/KY/
OH/MI
Alternate Bus Routing System I ATIS NJ
Ambassador Bridge Intelligent Transportation Border I CVvO Mi
Crossing System
Anaheim Advanced Traffic Control System I ATMS CA
Atlanta ATIS-KIOSK Project I ATIS GA
Atlanta Driver Advisory System C ATIS GA
Automated Mileage and State Line Crossing Operational C CVvO IA/MN/WI
Test
Borman Expressway Advanced Traffic management C ATMS IL
System
Boston SmarTraveler C ATIS MA
Capital C ATMS DC
Colorado MAYDAY I ATIS CO
Crescent C CVvO AZ/CA/INM/OR
[TXIWA
Driver Information Radio Using Experimental I ATIS Mi
Communications Technologies
During Incidents Vehicles Exit to Reduce Time I ATIS MN
Dynamic Downhill Truck Speed Warning System I CVvOo CcO
Electronic Processing At International Crossings I CVvO AZ
Evaluating Environmental Impacts of ITS Using LIDAR C ATMS MN
Technology
Faster and Safer Travel through Traffic Routing and I ATMS Mi
Advanced Controls
Genesis C ATIS MN
Heavy Vehicle License Plate (HELP) One-Stop C CVvO AZ/CA/NM
Herald En-Route Driver Advisory System Via AM Sub I ARTS IA/CO
Carrier, Phase I
Idaho Out-Of-Service I CVvVO ID
Idaho Storm Warning System I ARTS ID
Integrated Corridor Traffic Management I ATMS/ATIS MN
International Border Electronic Crossing I CVvVO CA
Irvine Integrated Ramp Meter/Adaptive Signal Control I ATMS CA
Midwest Electronic One-Stop Shopping I CVvO KS/ILIMN/MO/
NE/SD/WI
Mobile Surveillance/Wireless Communication I ATMS CA
Multi-Jurisdictional Live Aerial Video Surveillance System- C ATMS VA
Virginia
North Seattle Advanced Traffic Management Systems I ATMS WA
Operation Respond I CVvOo PA
Oregon Green Light Commercial Vehicle Operations Test I CVvVO OR




Field Operational Test Cross Reference

Title Status (*) Subject Area FHWA
Division

Peace Bridge Intelligent Transportation Border Crossing I CVvO NY
System
Puget Sound Emergency Response Operational Test C ATIS WA
Real-Time Vehicle Emissions Detection C ATMS CO
San Diego Smart Call Box I ATMS CA
Seattle Wide Information For Travelers I ATIS WA
Southwest Electronic One-Stop Shopping I CVvO AR/COITX
Spread Spectrum Radio Traffic Signal Interconnect I ATMS CA
Texas Regional International Border Crossing System I CVvO TX
TransCal Interregional Traveler Information System I ARTS CA
TRANSCOM System for Monitoring Incidents and Traffic I ATMS NJ/NY
TransGuide C ATMS TX
Tranzit Xpress C CVvO PA
Tranzit Xpress || I CvO CA
Travel Aid I ARTS WA
Travel Demand Management/Emissions Detection C ATMS ID
Travel Technology C ATMS/ATIS FL
Travinfo I ATIS CA
TRAVLINK C ATIS/IAPTS MN
Trilogy Advanced Traveler Information System I ATIS MN
Operational Test
Wisconsin/Minnesota Automatic Out-Of-Service C CVvVO MN/WI

Verification

(*) = Project Status as of April 1998: C = Test Completed; | = Test In Progress

APTS = Advanced Public Transportation System

ARTS = Advanced Rural Transportation System

ATIS = Advanced Traveler Information System

ATMS = Advanced Transportation Management System
CVO = Commercial Vehicle Operations




| TS Field Operational Test Summary
Adaptive Urban Signal Control and I ntegration

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
I ntroduction

The Adaptive Urban Signal Control and Integration (AUSCI) ITS Field Operational Test uses
advanced adaptive control technology to improve traffic efficiency on a grid network in
Minneapolis, Minnesota. The network congists of 56 signalized intersections within the northern
end of the central businessdistrict. AUSCI aims to enhance the effectiveness and responsiveness
of traffic operations and control within this network. The network has historically been subject to
increased variability of traffic flow due to incidents, special events, and special land-use
characterigtics.

The fidd testing of the components will start in September 1998 and end in January 2000. The
Final Evaluation Report is expected in January 2000.

Project Description

The AUSCI system optimizes the operation of a grid network of 56 signalized intersections within
downtown Minneapolis and coordinates freeway-arterial traffic management and control via ramp
metering. The system uses SCOOT asiits optimization and control engine. SCOOT isan
acronym for Split Cycle Offset Optimization Technique. It isan adaptive control system that
processes real -time traffic volume data to compute traffic signal timing parameters. The system
changes these parameters in small increments, as necessary, to maintain an optimized signal
operation. AUSCI aimsto provide optimized, efficient, responsive, and flexible signal operations
to accommodate variationsin traffic flow due to incidents, special events, and special land-use
characterigtics.

Figure 1 depicts the project area consisting of a section of 1-394 and applicable downtown surface
streets.

The main objectives of the test are:
Enhance corridor traffic management and control
Evaluate adaptive traffic control system operation during major events and incidents
Evaluate adaptive traffic control system effect at the boundary areas

Evaluate the feasbility of installing and operating an adaptive traffic control system connected
to the T2000C server

Evaluate costs of the adaptive traffic control system versus using only the T2000C based
system

Evaluate system procurement effectiveness through a system partnership agreement

Evaluate how well the installed system conforms to the design concept
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Evaluate interagency cooperation required to successfully operate an adaptive traffic control
system.

Figure1: AUSCI Project Area

The AUSCI project isingtalling controller and cabinet equipment, system hardware, machine
vison detection system, surveillance cameras, and additional communications linksin the test
area. The project isalso developing, testing, installing, and integrating software to connect the
SCOOT server to the current Minneapolis T2000C central server.

A total of 148 intersection approaches will be instrumented with a machine vision detection
system to provide three types of outputs. detection data for SCOOT input, image data to the
operator, and data collection for evaluation. Test partners chose a machine vison detection
system to meet the detection needs of SCOOT sinceit isvery detector-dependent.

The system operates using a T2000C server to process all communicationsto and from the field
controllers. The SCOOT server links to the T2000C system and receives traffic input information
after the T2000C server hastrandated it into a form usable by SCOOT. The SCOOT server runs
its optimization algorithms and sends the signal control instructions to the T2000C server. The
T2000C server formats the instructions and transmits them to the field equipment.

The test evaluates the performance, transportation impacts, deployment cost, and institutional
issues associated with implementing the adaptive traffic control system.

Test Status

Test personnd are currently ingtalling system devices and equipment and devel oping the system
software. Test personnd will conduct an initial implementation phase in early 1998 to perform
validation and acceptance testing. Thisinitial implementation will encompass approximately 15 to
20 intersections.
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Test Partners

City of Minneapolis

Federal Highway Adminigtration
FORTRAN Traffic Control

Image Sensing Systems

Minnesota Department of Transportation
Westwood Professional Services
References

None published.
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| TS Field Operational Test Summary
Advanced Driver and Vehicle Advisory Navigation Concept (ADVANCE)

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
I ntroduction

The ADVANCE ITS Fidd Operational Test demonstrated the use of an in-vehicle advanced
traveler information system in the northwest suburbs of Chicago, Illinois. It was expected to be
the first large-scale dynamic route guidance system deployment in the U.S,, resulting in the
digtribution of 3,000 in-vehicle devices. In late 1994, based primarily on the projected market
limitations of what was likely to be an expensive system, the project partners scaled back the
project scope, and agreed upon a targeted deployment of 75 in-vehicle systems.

Operational testing took place between June 1995 and December 1995.
Project Description

The ADVANCE system was designed to provide drivers, familiar with the areain which they were
driving, with the fastest route to their destination through an in-vehicle traveler information and
route guidance system. The system provided route guidance information using a static database
of travel times and dynamic information on traffic conditions. The dynamic traffic information
combined data from traditional roadside vehicle detection devices with data from ADVANCE
system-equipped cars acting as traffic probes. The traffic information was reported to a Traffic
Information Center (TI1C) where a computer system determined the route with the shortest travel
time to a set of predetermined destinations. The T1C then communicated the route information
using radio frequency transmisson to a Mobile Navigation Assistant (MNA) in an ADVANCE-
equipped vehicle. Using thisinformation, a driver could select arouteto follow. Thedriver
received Dynamic Route Guidance (DRG) to the selected destination via the selected route.

The tests compared driving times of vehicles usng DRG to times of vehicles following static
routes.

The objectives of the ADVANCE test were to:
Assessthe feagbility of providing DRG
Assess the impact of DRG on traved time for drivers familiar with the arterial network
Evaluate the use of probe vehicle data to characterize the traffic conditions on the network

Evaluate the performance of the software algorithms for analyzing traffic input data and
determining the shortest time routes

Assess the user acceptance of and the performance of the in-vehicle Mobile Navigation
Assgant (MNA).

ADVANCE consisted of five primary subtests.

Traffic Related Functions (TRF) —component and system level software performance
assessment
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TIC Architecture and User Interface—assessment of the function and ease of use of the
Traffic Information Center (T1C)

Incident Detection Study—assessment of the ability of the system to provide incident
detection capability

Familiar Drivers—assessment of user perceptions regarding usefulness'value of the system
Y oked Driver Study—assessment of travel time savings.
Results

The ADVANCE tests demondtrated that it is feasble to use a Dynamic Route Guidance (DRG)
system to improve travel times under certain conditions. The evaluation of the integrated system
of computerized traffic information analyss software, in-vehicle advisory systems, and a dedicated
radio frequency communication system showed that it is possible to collect, analyze, and
communicate potentially useful information to drivers. Thisintegrated system was able to provide
drivers with information that allowed them modify their routesto use shorter time alternatives.

ADVANCE showed that the potential impact on travel times of the use of such an integrated
system was measurable, although subject to some limitations. DRG provided the potential for
motorists to reduce travel times by 4 percent, and potentially more under conditions of non-
recurrent congestion. Some tests established that route diversions and travel time savings are
sometimes associated with the use of real-time data for route planning. In an arterial network like
that of the ADVANCE tests, in which DRG is subject to key functionality limitations, large time
savings may not be a typical outcome. Where substantial savings occurred during the tests, the
cause appeared to be the availability of less congested (but longer) alternate routes close to the
highly congested routes. Such alternate routes, in the absence of DRG, are likely to appear
illogical to drivers on the congested route. Drivers, therefore, are unlikely to find or follow these
routes without a route planner using real-time information for the entire network.

A key component of the ADVANCE tests was the use of probe vehicles. Inthe Y oked Driver
Study, the fleet of probe vehicles traveled between the origin-destination pairs over a variety of
reasonabl e alternate routes shortly before the group of three test vehicles began their trip. Using
the MNA, the probe vehicles reported their travel times on each link tothe TRF at the TIC. The
probe-reported results were compared to manually recorded observations of travel times over the
samelinks. The reported travel times from the probe vehicles were highly accurate. A total of
99.4 percent of the reported values were found to be reliable and were included in the statistical
sample. The comparison of reported times to manually recorded times showed that 87.6 percent
of the probe values were within 5 seconds and 94.0 percent were within 10 seconds. A high
percentage of the comparisons were within 2 seconds. The tests also showed that statistically
accurate results are obtained using only a few probe vehicles. The tests demonstrated that three
probe vehicles traversing alink within a 5-minute interval produced an accurate sample.
Increasing the number of traversals beyond three produced only a minor increase in the accuracy
of the measurement. The tests concluded that very high levels of probe deployment are probably
not necessary for an effective probe-based ATIS.

Probe vehicles encountered some problems. The system operating concept required that each
probe transmit its position at the end of each link. The testing found that this concept did not
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work well under heavily congested conditions, where traffic resulted in the probe being detained
along the link, effectively preventing the determination of alink travel time.

The overall conclusion was that MNA data as deployed in ADVANCE provided ardiable
indicator of traffic conditions and could thus be a valuable resource for traffic monitoring and
analysisin future ATIS deployments. The results also argue strongly that probe vehicles can cost-
effectively provide reliable data for developing real-time travel time estimates and projections.

One evaluation of the tests assessed the quality of the travel time prediction algorithm of the TRF.
This algorithm used both probe and detector data to generate link travel time estimates for several
5-minutetimeintervals. These intervals began with the current interval and continued for 5-, 10-,
and 15-minute intervalsinto the future. The predicted values were compared to recorded values
experienced by the drivers of the test vehicles. The evaluation found that the algorithm accurately
predicted travel times during off-peak periods, when the sampling rate was moderate, but tended
to underestimate travel times during peak periods. This suggests that the prediction algorithm
may have been calibrated too conservatively (e.g., somewhat too willing to ignore clusters of high
probe travel time reports).

The familiar drivers who participated in the tests expressed some reservations about the
usefulness of the MNA as a guidance tool for route selection. The driversreported that the
routes provided by ADVANCE were not particularly good and tended to be inferior to their own
routes. Thisconclusion is consstent with the selection of drivers who were very knowledgeable
of the arterial network in thetest area. Drivers generally expressed a preference for having a
greater degree of control over their choice of routes. They would prefer that the MNA “learn”
thelr preferences as part of itsfunctionality. The driversdid show a high level of interest in
having accessto real-time traffic information, especially concerning non-recurring congestion,
such asthat resulting from incidents. Most drivers envisioned the MNA as an “intelligent
assstant” to their driving. Such an assistant would acquire the real-time data, evaluate the route
chosen by the driver, and when appropriate, recommend more time-efficient alternatives.

L egacy

The ADVANCE TIC provided traffic management officials with valuable experience that they
used to establish a much larger, more inclusive Corridor Transportation Information Center (C-
TIC). ThisC-TIC providesreal-time traffic information to a broad spectrum of interestsin the
Gary-Chicago-Milwaukee (GCM) corridor. The experience gained in the ADVANCE tests
consderably reduced “shakedown” delays and setbacks that might have otherwise occurred in
establishing the C-TIC.

Test Partners
Federal Highway Administration (FHWA)
Illinois Department of Trangportation (DOT)
Motorola

Illinois Univerdties Trangportation Research Consortium (University of Illinois at Chicago,
Northwestern University)

References:
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The ADVANCE Project: Formal Evaluation of the Targeted Deployment, Argonne National
Laboratory, January 1997.
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| TS Operational Test Summary
Advanced Rural Transportation Information and Coordination (ARTIC)

FHWA Contact :Office of Traffic Management and ITS Applications, (202) 366-0372
I ntroduction

The ARTIC ITS Fidd Operational Test combines the communications digpatch operations of

four public service agenciesinto a Sngle communications center that serves aremote area in the
Arrowhead region of northeastern Minnesota. The ARTIC partnership crosses state agency
jurigdictions and functions, and fosters cooperation between highway and transit interests. This
cooperation is critical in remote, rural regions where resources are limited and pooling of assetsis
necessary to satisfy the operational requirements of multiple agencies.

The goals of the project are to coordinate and pool resources to reduce duplication, improve
transportation system efficiency, and improve user and driver safety. ARTIC responds to the
challenges of providing trangportation servicesin a remote area with low population density, a
harsh winter climate, an aging population, and the inefficient use of existing transportation
resources.

The testing phase began in October 1997 and is continuing. Evaluation of the project focuses on
user acceptance and satisfaction, system technical and functional performance, system efficiency
and effectiveness, system costs, and legal and ingtitutional issues.

|rginia+

Operational Test Area

Figure1: ARTIC Operational Test Areain
Northeast Minnesota

Project Description

The test operation commenced in October 1997. Figure 1 illustratesthetest area. A
consolidated center located in Virginia, Minnesota, houses the emergency response functions and
communi cations equipment for both the State Patrol and the Minnesota Department of
Trangportation (MnNDOT). The center also houses the fleet management operations for Virginia
Dial-a-Ride and Arrowhead Trandt. Automatic Vehicle Location (AVL) devices and Mobile
Data Terminal (MDT) equipment have been ingtalled in 4 State Patrol cruisers, 15 MnDOT plow
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trucks, 12 Arrowhead Trangt buses, and 3 Virginia Dial-a-Ride buses. This equipment provides
operations personnd with the following features:

Up-to-date information on vehicle location and availability
I mproved communications capability during emergencies.

The test implemented a computer-assisted transit scheduling system. The test also deployed a
computer-aided dispatch (CAD) system to automate State Patrol call taking, communications, and
records management functions. This deployment is part of a Statewide program to expand the
CAD system currently under development in the Twin Cities metro area to all Patrol districts
outside the metro area.

The evaluation of the project focuses on
User acceptance and satisfaction
System technical and functional performance
System efficiency and effectiveness
System costs
Legal and ingtitutional issues
Test Status

The project began operations in October 1997. Data collection will continue until September
1998. The Final Evaluation Report is anticipated in December 1998.

Although system operations have just begun, the use of the communications facility is already
yielding benefits. Anecdotal evidence exists that describes rapid responses to emergencies,
particularly in winter conditions, that would not have been possible prior to system deployment.
In one case, aMnNDOT snowplow responded to a vehicle accident location in a fraction of the
time that it would have taken for other law enforcement assets to respond. The snow plow
operator was able to relay critical information to help resolve the accident situation.

All of the participating agencies are very enthusiastic about the project. The agencies|ook on the
project more as an actual deployment than asatest. Thetrangt agenciesin the project have
begun specifying that their vehicles be equipped with AVL technology as part of the original
purchase. State agencies are already planning to include continuing operation funding in their
respective budgets. In short, the participating stakeholders already consider the test a success.

Test Partners

Arrowhead Regional Development Commission
Arrowhead Transit

City of Virginia Trangt

Federal Highway Adminigtration

Minnesota Department of Transportation
Minnesota State Patrol
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| TS Operational Test Summary
Advantage |-75 M ainline Automatic Clear ance Pr oj ect

FHWA Contact : Office of Motor Carrier Safety and Technology, ITS CVO Divison, (202) 366-
0950

Introduction

The Advantage I-75 Mainline Automatic Clearance Project ITS Field Operational Test conssted
of a series of tests designed to evaluate different aspects of using the Mainline Automatic
Clearance Sysem (MACS). The project facilitated efficient motor-carrier operations by allowing
transponder-equipped and properly documented trucksto travel any segment along the length of
Interstate 75 at mainline speeds, bypassing most weigh or ingpection stations. Advantage |-75
applied transponder technology and decentralized control while allowing each state to retain its
congtitutional and statutory authority relative to motor carriers and their operations.

The operational test has ended but the partners agreed to continue system operations for at least
one year after the end of the testing period at their own expense. The Final evaluation report is
expected in March 1998.

Project Description

The complete Advantage I-75 project consisted of four planned tests: Motor Carrier Fuel
Consumption Test, Weigh Station Test, Jurisdictional Test, and System Test. 1n addition,
portions of the test evaluation used a computer smulation. The four tests and the smulation
intended to prove three hypotheses:

Reduction or eimination of stops at weigh stations by truckswill produce measurable fuel
savings

Reduction or elimination of stops at weigh stations by trucks will produce measurable travel
time savings

Cumulative reduction or elimination of stopswill create the potential to improve delivery
times.

The Interstate 75/Highway 401 corridor stretches from Florida through Georgia, Tennessee,
Kentucky, Ohio, and Michigan and continues into Ontario. Figure 1 shows the I-75/Highway 401
corridor.

The project equipped approximately 4,500 trucks with transponder devices that emitted the
truck’ s unique identification code. Automated Vehicle Identification (AVI) readers were installed
at 29 weigh stations on the I-75/Highway 401 corridor. When a transponder-equipped truck
approached one of the AV reader-equipped weigh stations, the reader identified the truck. Using
information electronically recorded about the truck, the system verified itsweight and credentials.
The system signaled the truck to either by-pass the weigh station or enter it for weighing or
inspection processing. Thetotal time for this communication process was |ess than one second.
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m The Fuel Consumption Test was conducted under
controlled conditions using nearly identical trucks
operating over aloop of interstate highway. Thistest
compared fuel usage between trucks that were signaled
to stop at the weigh station and those that by-passed the
gtation. This comparison tested the hypothesis that a
reduction or the elimination of stops at weigh stations
by transponder-equipped trucks will result in
measurable fuel savings for each equipped truck.

In the Weigh Station Test, test personnel compared the
™ }-(,’{&V“,e differencein travel times of trucks electronically cleared
to by-pass a weigh station to those that had to enter it.
Test personnel also gathered information to run and
validate the smulation program. Thistest attempted to
prove that the reduction or elimination of stops at weigh
stations by transponder-equipped trucks would result in
travel time savings for that truck.

Ontario

Detroit

OH

-
KY

The Jurisdictional Test had two purposes. One purpose
was to determine whether partner states intended to
continue to offer the MACS (or some enhancement to
Figure1: Thel-75/Highway 401 it) and whether motor carriersintended to continue

Corridor participating in the MACS. The second purpose was to

identify issues and barriers to implementing the MACS.

Test personnel conducted interviews with state officials and motor carrier decison-makers to
collect their views on these issues. Test personnel also prepared questionnaires that the officials
and decision-makers compl eted.

The System Test evaluated whether the MACS satisfied the goals of the project. The test
compares the performance of the as-built MACS during the two-year project to the performance
levels specified by project planning documents.

The Simulation used data collected during the Weigh Station Test to evaluate the effect that the
MACS has on weigh station queue length and the number of unauthorized bypasses due to
overcrowding. The smulation uses a previoudy devel oped and proven weigh station model. The
smulation is necessary because the current percentage of transponder-equipped vehiclesistoo
small to produce a noticeable effect on queues and bypasses.

Test Status

Data collection and analysis for the Advantage 1-75 project continued until October 1997. The
Fuel Consumption Test has been completed. The Weigh Station Test, the Simulation, the System
Tedt, and the Jurisdictional Test are continuing. Final results will be available in March 1998.

The Fud Consumption Test verified the basic hypothess that reducing or eiminating stops at
weigh stations would result in measurable fuel savings. Estimated fuel savings differed according
to the type of scale at the weigh station. At static type scales, fuel savings were between 0.16 and
0.18 gallons per gation. At ramp Weigh-In-Motion (WIM) type scales, the fuel savings varied
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between 0.06 and 0.11 gallons per station. At the single high-speed ramp WIM type scale, fud
savings averaged 0.05 gallons per station.

L egacy

Near the end of the Field Operational Test, the Advantage I-75 Policy Committee passed a
motion to continue to provide el ectronic screening for a year beyond the conclusion of the FOT.
The cost of the continuation is being borne by the state agenciesinvolved. This action indicates
that the partner states intend to continue to support the use of the MACS. Test participants are
redesigning the MACS based on lessons learned during the FOT. Participants agree that the test
promoted further deployment of ITS/CVO.

Test Partners

Kentucky Transportation Center, Universty of Kentucky
Federal Highway Adminigtration

Florida Department of Transportation
Georgia Department of Transportation
Kentucky Transportation Cabinet
Michigan Department of Trangportation
Several Motor Carrier Industry Firms
Ohio Department of Transportation
Ontario Ministry of Transportation
Tennessee Department of Transportation
References

Center of Trangportation Research & Education, lowa State University, Advantage 1-75 Motor
Carrier Fuel Consumption Individual Evaluation, DRAFT Final Report, July 1997
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| TS Operational Test Summary
Alternate Bus Routing System (ABR)

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
Introduction

The Alternate Bus Routing (ABR) System ITS Field Operational Test communicates real-time
route diversion recommendations directly to New Jersey Transt buses traveling north-bound on
the Garden State Parkway (GSP). The system uses Vehicle to Roadside Communication (VRC)
technology (such as transponders) as the communicationslink. The ABR Project will
demonstrate how bus routing management technologies and strategies can be united to achieve
goals of an Intelligent Transportation System (ITS). The test utilizes the resources of
government, private industry, and academia to implement and test the ABR system. The test
evaluated the system performance confidence, system reliability, and the user acceptance.

Phase | field testing took place in November and December 1997. Phase I, originally scheduled
to begin in January 1998, has been canceled. Thefinal Evaluation Report for Phase | isduein
March 1998.

Project Description

The ABR system test area covers the north-bound GSP from the Raritan Toll Plazato the New
Jersey Turnpike (NJT) exit. Busesand private carriers enter the GSP at several interchanges, exit
onto the Turnpike, and proceed toward New Y ork City on the Turnpike. Depending on traffic
conditions on the GSP, traffic managers may recommend that buses exit and use US Route 9,
which runs parallel to the GSP. Once the buses enter the NJT, either from the GSP or from
Route 9, traffic managers may communicate further information to the buses regarding traffic
conditions on the inner and outer roadways. Figure 1 shows the project location.

The ABR system physical architecture consists of the following components:

Remote Traffic Microwave Sensors (RTMS) that are located at four points along the
corridor of the study area. These sensors detect volume, occupancy, and speed data on each
lane and cover both the primary and alternate routes at New Brunswick Avenue, King
George' s Post Road, and NJT, Interchange 11. The detector located prior to Raritan Toll
Plaza on the GSP collects data on the GSP, exclusively.

The VRC Transponders are attached to each of the fifty buses being used in Phase|. Used as
a secondary source of information, VRC transponders provide additional travel time
information by enabling the automatic vehicle identification readers to identify buses by tag
numbers, and track travel times and route selection decisons. To calculate travel times, the
system software algorithm considers transponder and sensor information in a two to one
weighting ratio. If the system detects no transponder data, it will use sensor data exclusively.

The Audio Annunciators enable the communication of advisory messages to bus drivers from
the New Jersey Highway Authority (NJHA) Traffic Operations Center (TOC) at Woodbridge,
NJ. VRC transponders are located at the Raritan Toll Plaza, New Brunswick Avenue, and
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NJT, Interchange 11. The ABR system evaluates traffic conditions north of the Raritan toll
Plaza and gives bus drivers route guidance information near the Plaza. The system givesthe
route guidance message through an in-vehicle audio annunciator coupled to a VRC
Transponder. Transponders north of the Toll Plaza may communicate additional information.

A surveillance cameraislocated at the New Brunswick Avenue overpass. The camerais not
directly linked to the decison making algorithm. However, it is helpful in monitoring the
system through its full motion analog video transmission.

Interchange 11 Toll Plaza
* Radar Traffic Detector
< King George Post Road >_> Interchange 11 VRC Beacon
* Radar Traffic Detector * Transponder Identification

New Brunswwk Ave. &. * Bus voice message

NJHA TOC

Perth Amboy,
New Brunswick Ave. (NB) New Jersey
* Transponder identification
‘ * Roadway destination
* Read bus route/run data
* Surveillance video

* Radar traffic detector

/ Ghrde Sl’a{t% 'ﬁ%‘r‘i&vgy
Raritan VRC Beacon (NB)

* Transponder identification

* Bus voice message

* Radar traffic detector

Figure 1. Alternate Bus Routing Project L ocation

The RTMS sensors sampl e flow, occupancy and speed data every 30 seconds for each lane and
transmit thisinformation to the TOC. At five minute intervals, the system calculates flow
(vehicles/30 second), occupancy (percentage), and average speed (miles/hour) for each RTMS
sensor. The algorithm then classifies the lane status asinactive, active, or failed. The ABR
software stores the information by Route Number, Station, and Lane.

Staten Island,
New York

Raritan Bay

Garden

tate
Parkway

After estimating travel time and delays for each route, the system algorithms may recommend
adiverson at the Raritan Toll Plaza. The default routeisthe GSP. However, if delays on the
GSP are excessve and the estimated travel time saving by using US Route 9 is sgnificant, the
ABR computer system will recommend diversion to the alternate route, US Route 9.

The evaluation of the results includes four tasks:
Evaluation of Operation of Sensors and Spread Spectrum Radio Communications

ABR_Exec.doc Page 2 03/23/98



Evaluation of the Central Computer System

Evaluation of In-Vehicle Operation

Evaluation of the Performance of the Integrated System
Results

The project’ s independent evaluator prepared an evaluation summary report for Phasel. The
following paragraphs summarize the findings of the report.

The Radar Sensors provided the ABR bus routing algorithm with volume, occupancy, and speed
data for each of the four locations of the study site. The evaluators compared the real traffic
volume (collected by evaluator through video output) to the volume counts supplied by the
system. This comparison showed that real volume was 11.13% larger than that recorded by the
Sensors.

The evaluation of the Operation of the Central Computer System tested the routing system
accuracy. The main system performance function was to correctly estimate the bus trip times for
both routes, and to determine the travel time differences between the two routes. The evaluators
found that the differencesin travel times averaged between two and three minutes. This travel
time difference is not statistically significant.

The evaluation of the I n-Vehicle Operation involved audio message testing performed by
activating the transponders on the instrumented vehicles during test runsto verify that messages
could be recelved at normal highway speeds. During preliminary testing of each system
component by the system designer/implementer the messages sent from the operation’s center
were heard at the proper location-approaching Raritan toll Plaza. Further, the messages were
heard clearly during both clear and rainy weather and the intendty of the volume and clarity of the
message was acceptable.

The evaluation of the Performance of the I ntegrated System involved observing the system’s
output of diversion messages and assessing user reaction to the system. The evaluators could not
make a definite determination of the system’ s useful ness because few diversion messages were
issued during the testing period. Regarding user reaction, the evaluator conducted informal
interviews with the bus operators and found:

60% were enthusiastic about the ABR project’s potential to improve travel time

63% of the operators did not find the diversion message clear, while 46% thought the sound
quality could be improved

67% of the drivers were optimigtic that the ABR system would improve travel time,

47% of the drivers believed that the alternate route provides an advantage after the diversion
ingtruction.

80% of the drivers thought the diversion message was accurate
60% of the bus drivers agreed that the ABR system savestravel time

25% of the drivers diverted to US Route 9, when the diversion message ingtructed the
operators to stay on GSP
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85% of the operators agreed that the equipment is functioning effectively and was placed
conveniently within the bus.

Test Partners

Federal Highway Adminigtration

Hughes

New Jersey Department of Transportation
New Jersey Highway Authority

New Jersey Trangt

New Jersey Turnpike Authority

Rutgers University

TRANSCOM

References

Rutgers University Departments of Civil and Industrial Engineering, Evaluation of the Alternate
Bus Routing Project -- Phase | (Draft), December 1997
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| TS Operational Test Summary
Ambassador Bridge Intelligent Transportation Border Craossing System

FHWA Contact: Office of Motor Carrier Safety and Technology, ITS CVO Divison, (202) 366-
0950

Introduction

The Ambassador Bridge Intelligent Transportation Border Crossing System (ABBCS) ITS Fied
Operational Test demonstrates the use of 1 TS technologies to reduce the delays incurred by users
of the Ambassador Bridge. This bridge crosses the Detroit River from Detroit, Michigan, in the
United States to Windsor, Ontario in Canada. The project’sgoal isto enable commercial vehicles
and daily commutersto cross a “transparent” international border. The main objectiveisto use
ITS technology to facilitate the processing of vehicles and drivers through international border
check points and to eectronically pay bridge tolls.

The test operations commenced in May 1997 and are scheduled to be completed in November
1998, with the final report expected in March 1999.

Project Description

Theinternational trade community and government officials responsible for customs, immigration,
and transportation, must execute a complex set of transactions and inspectionsin order for
vehicles, drivers, and cargo to crosslegally and safely from one country into another. Because
many of these transactions are conducted manually, the time required to process an individual
shipment can be significant. At land ports, such as the Ambassador Bridge, commercial vehicle
traffic volume has grown to the point where lengthy processing delays are commonplace. These
delaysimpact the trade community by increasing costs, and adversely affecting the efficiency of
operations. Theincreasing volume of commercial vehicles also has potential safety implications.
As part of the IBC (International Border Clearance) Program, the Federal Highway
Administration has worked with representatives from the Michigan Department of Transportation,
the Ambassador Bridge, the US Treasury’s North American Trade Automation Prototype
(NATAP) program, and Canadian transportation officialsto cooperatively address these issues.

Theresult isan IBC system that aims to sgnificantly reduce administrative delays incurred by
vehicles at international points of entry. The system also facilitates safety screening of
commercial vehicles. TheBC system will facilitate trade and transport processing by supplanting
current paper-based processes with one supported by electronic data interchange (EDI). 1t will
address the safety of commercial vehicles operating in the State of Michigan, and throughout the
US, by forwarding transport safety data obtained by the system to the nearest existing commercial
vehicle weight and inspection facility. Thisdatawill bein aformat condstent with those under
development under the Commercial Vehicle Information Systems and Networks (CVISN)
program, and will allow the Michigan State Police to effectively screen incoming vehicles for
safety compliance.

The IBC system integrates dedicated short-range communications (DSRC) capabilities for trade
and transport related commercial vehicle electronic screening, with toll collection and dedicated
commuter lanes. The system polls transpondersinstalled in approaching vehicles. Based on the
vehicle identification transmitted by the transponder, the system accesses stored information to
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debit toll accounts and allow pre-cleared commuter vehicles and pre-screened commercial
vehicles to pass without stopping. The system supports the exchange of information between the
trade community and regulatory agencies responsible for customs, immigration, and
transportation. Figure 1 showsthe ABBCS overview
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Figure1: IBC System Overview

Asacommercial vehicle approaches the border facility, the system eectronically screens enrolled
vehicles at the advance reader location usng DSRC. The DSRC reads carrier, vehicle and cargo
identification data, in the form of a trip/load number, from a transponder installed in the vehicle
cab. The reader forwards thisinformation through the IBC system to the NATAP system. When
the vehicle reaches the US Customs primary inspection point, the decision reader reads the
transponder a second time. This action prompts the IBC system to relay information received
from the NATAP system to the display in the customs primary inspection booth. The NATAP
information consists of immigration and trade related documentation regarding the status of the
carrier, driver and cargo. Based on thisinformation, the customs inspector instructs the driver to
proceed either to the compound exit or to secondary inspection. A red or green signal, displayed
both on the transponder and on a traffic sSignal adjacent to the primary inspection booth, relays the
inspector’ sinstructions to the driver. As the vehicle leaves the compound, the exit reader reads
the transponder a third and final time. If the vehicle has completed all inspections satisfactorily
and all required documentation isin order, the system gives the driver a green light to proceed.

The evaluation of the test will focus on the following goal areas.
Assessment of the technical performance capabilities of the technologies
Assessment of the user acceptance of the services and technol ogies being provided

Evaluation of potential impacts of the services and technol ogies to the transportation
processes and interfaces at all jurisdictional levels
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Documentation of transportation, ingtitutional, and technical lessons learned
Test Status

System operation began in May 1997. Testing will conclude in November 1998. The evaluation
will begin in the first quarter of 1998, with the final report scheduled for March 1999.

Test Partners

Detroit International Bridge Company
Federal Highway Adminigtration
Michigan Department of Trangportation
TransCore

References

None published
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| TS Operational Test Summary
Anaheim Advanced Traffic Control System

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
Introduction

The Anaheim Advanced Traffic Control ITS Field Operational Test is evaluating two advanced
technologies. One technology is alow-cost video traffic detection system (VTDS); the other isan
adaptive traffic sgnal control system, known as the Split Cycle Offset Optimization Technique
(SCOOT). SCOOT was originally developed and marketed outside the US. The test has two
purposes:

Explore the issues associated with using above ground sensor technology, as an alternative to
traditional induction loop detectors

Assess the technical and performance issues related to usng SCOOT in a US city.

Thetest took placein the City of Anaheim, in Orange County, California. The data collection for
the VTDS component occurred in December 1996; data collection for the SCOOT component
occurred in Fall 1997. A Final Report is expected in March 1998.

Project Description
The two technologies evaluated by this test were tested separately.

The VTDS component of the test provided an alternative means of vehicle and phase detection at
traffic sgnal controlled intersections. The VTDS employs a video camera to observe traffic
approaching and stopped at an intersection. Such a system avoids the installation and
maintenance issues related to inductive loops embedded in the roadway. In addition, the VTDS
offers the potential for increased surveillence coverage. The VTDS also alows more flexibility in
changing the location of the video vehicle sensors at an intersection. Usingthe VTDS, asingle
camera, mounted in an overhead position (for example, on a cantilever signal support arm) can
cover an intersection approach. Each camera can accommodate up to four traffic lanes. The test
assessed the performance of the VTDS under arange of traffic, lighting, weather, and installation
scenarios, by comparing VTDS vehicle presence outputs against manual observations. The
VTDS did not replace the loop detectors for the purposes of this test.

The SCOOT component of the test consists of a deployment of SCOOT at 18 existing signal
controlled intersections. Intersectionsto be included are principally on Katella Avenue, east of |-
5. Figure 1 showsthe SCOOT component test area. Thetest area includes the Anaheim Stadium
(football) and the Anaheim Pond (ice hockey, concerts). The evaluation compared traffic
conditions, before and after implementation of SCOOT during the afternoon peak, and evenings,
for event and non-event days. Adaptive traffic control offers the potential for reduced traffic
congestion and smoother traffic flow, by predicting when ‘platoons' of traffic from one
intersection will arrive at the next intersection downstream. During the intervening period,
priority can be given to traffic on cross streets. SCOOT requires modifications to, but not
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replacement of, existing controllers. As part of the evaluation, test personnel will assessissues
such as compatibility with existing controllers and loop detectors, and ease of installation.
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Figure1l: SCOOT Component Test Area

Test Status

Data collection was completed during December 1996 (VTDS) and October/November 1997
(SCOOT). TheVTDS isnot currently in use (it was tested off-line from intersection control).
SCOQT remains operational for the 18 intersectionsinvolved in thetest. Thefinal report is due
in March 1998. No interim results are available.

Test Partners
City of Anaheim

California Department of Transportation

Federal Highway Adminigtration
Odetics (VTDS)

Transcore
References

None published.
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| TS Operational Test Summary
Atlanta ATISKIOSK Project

FHWA Contact: Office of Travel Management and I TS Applications, (202) 366-0372

Introduction

The Atlanta Kiosk ITS Field Operational Test was the evaluation of an advanced traveler
information system (ATIS) in Georgia. The purpose of the project was to provide the traveling
public with a diverse base of pertinent information available through an easy-to-use interface
located at many transportation interchanges. The kiosk system continued to operate after
completion of the test and is available statewide through a system of over 130 kiosks. Available
information includes route-maps, local attractions, real-time traffic and incident information,
airport information, Metropolitan Atlanta Rapid Transit Authority (MARTA) information, and
specia events and Olympic Schedules (during the 1996 Summer Olympic Games).

Test personnel conducted data collection during the 1996 Olympic Games period in July and
August 1996. A final evaluation report is expected in March 1998.

Project Description

Aspart of alarger ATIS project, the primary partnersinstalled a network of 130 traveler
information kiosks. Many of the kiosks were |ocated in Atlanta but others were ingtalled
throughout the state. Kiosks were installed in locations through which travelers would be
passng. Theselocationsincluded MARTA dations, Hartsfield International Airport in Atlanta,
interstate and highway rest areas, traveler welcome centers, and shopping and lodging centers.
During the 1996 Olympic Gamesin Atlanta several kiosks were ingalled at Olympic Games
Venues.

The kiosks provided users with up-to-date travel and event information. Each kiosk consisted of
a power supply, climate control equipment (for those kiosks located outdoors), a computer, a
touch screen monitor, and a printer, housed in atall shell. The computer was connected to an
information distribution network by a modem. A traveler could use the kiosk to obtain
information on the best route to a destination, local attractions, real-time traffic and incidents,
MARTA bus and train schedules, special events and Olympic Game Schedules (during the
Games). Figure 1 shows a schematic of the kiosk system.

Travelers used a touch screen to interact with the kiosk. The computer displayed the information
using a series of menu-driven screens. Travelers used a finger to touch buttons or menu choices
displayed on the screen. The computer determined the location of the touch and displayed the
appropriate information. Travelers could request a printed copy of some of the information.

Although test personnel completed data collection during the 1996 Summer Olympic Games, the
system was not fully operational at that time. As aresult, the data collected was not reflective of
the full system. When the system was more fully operational, adequate funds were not available
to resume data collection and the scope of the evaluation was reduced. The evaluation support
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contractor is completing a reduced evaluation focused only on the nationally significant benefits of
the system.

Test evaluators used a variety of methods to collect and analyze information about the four
evaluation areas. Evaluators distributed questionnaires and conducted interviews and focus
groups. They conducted observational studies of user interactions with the kiosks and used
technical expertsto assess environmental and ergonomic factors. Evaluators also conducted a
limited literature review. The kiosks maintained transaction logs that recorded the amount and
type of kiosk usage. Information and combinations of information from these sources enabled test
personnd to judge the accomplishment of the objectives and to make recommendations
concerning the kiosks.
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Figure 1: Atlanta Kiosk System Schematic
Results

The test evaluation was halted mid-way through its course, due to lack of funds. FHWA's
evaluation support contractor developed and implemented a modified kiosk evaluation strategy.
Under this strategy, the independent evaluator prepared only the User Acceptance Test Report.

The User Acceptance evaluation results reported principally on information gathered during the
Olympics, but also included information collected at two tourist centers during the post-Olympic
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period. Evaluation results were presented using a five point scale with five being most positive,
three being neutral, and one being most negative.

During the Olympic period, users rated the kiosks as providing information that was valuable
(3.89), usable (4.15), attractive (4.27), understandable (4.33), and reliable (4.06). Users overall
satisfaction was 3.93. Users were close to neutral (3.21) about changing plans as a result of kiosk
interaction. The most frequently accessed category was weather conditions (51.3%), followed by
Olympic information (50%), travel and tourism (46.7%), and traffic information (35.5%). More
than 60% indicated they would pay up to 50 centsto use a kiosk equipped with a printer. Users
generally liked the graphics, icons, and touch screen interface but didiked the dow response time
and insengtivity of the touch screen.

Results from the tourist centers produced smilar results, but were dightly less positive compared
to the Olympic period experience. The categories of information accessed in the post-Olympic
period differed dightly. At thetourist centers, users wanted travel and tourism information
(65.2%), weather conditions (56.5%), and traffic information (43.8%).

Overall, travelers who used the kiosks found them user-friendly and useful. The percentage of
usage, however, remained low, varying from 8.6% of possible users at one tourist center to 0.1%
at abusy MARTA dation. Kiosks appear to be most used in locations where travelers have more
time to make decisions or explore alternatives.

The FHWA' s support contractor is performing a limited additional analysis of information from
the fully operational system. The contractor is obtaining data on current kiosk system usage. The
contractor will prepare an evaluation report on various kiosk usage characteristics. This
information will be of use to other ATIS implementations in the US and el sewhere.

L egacy

The test partners have continued to operate the kiosk system following completion of the test.
They continue to provide updated information to the kiosksin real-time. The kiosks continue to
attract roughly similar rates of usage and the partners plan to continue operating the system.

Test Partners

Clark Atlanta University

Concord Associates

Federal Highway Adminigtration
Georgia Department of Transportation
Georgia Net

Georgia Tech Research Ingtitute

JHK (Transcore)

References

None published.
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| TS Operational Test Summary
Atlanta Driver Advisory Service

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
Introduction

The Atlanta Driver Advisory Service (ADAS) ITS Field Operational Test assessed a
comprehensive Advanced Traveler Information Service (ATIS). Inthe Atlanta, Georgia
metropolitan area, ADAS provided information to drivers of approximately 170 vehicles equipped
with receiving units. The test data collection occurred from October to December 1996.

The main objective of the operational test was to evaluate the performance of the wide area driver
advisory system, the two-way messaging system, and the local area driver advisory system.

Project Description

The ADAS communicated a selection of traveler information to specially equipped vehiclesvia
three wirelesslinks. The service provided congestion and incident alerts and local weather
information. It also displayed current information on sports and entertainment events. Asdrivers
traveled on the instrumented interstate highway, the service notified them of the next Interstate
exit and informed them about the services available at the exit. The system also provided two-
way messaging capabilities.

ADAS conssted of several subsystems. The Subcarrier Traffic Information Channel (STIC)
subsystem of the Wide Area Driver Advisory (WADA) broadcast segment congestion levels,
incident information, weather information, and event information via two FM radio stations
located near central Atlanta. The Two-Way Messaging subsystem sent messages over a multiple
channel, two-way radio link established on top of a central Atlanta building. This subsystem was
capable of exchanging text messages with the vehicle drivers. The Local Area Transceiver (LAT)
of the Local Area Driver Advisory (LADA) broadcast traveler services maps and in-vehicle
signing from six short range transceivers located along I nterstate 85.

Two other components completed the system. The ADAS System Controller (ASC) allowed
operators to prepare, coordinate, transmit and receive messages and information. Georgia DOT’s
Trangportation Management Center housed both the ASC and the DOT’ s Atlanta Transportation
Management System (ATMS). The ASC extracted and relayed congestion and incident
information from the ATMS. ASC operators entered weather and event information manually
whereas in-vehicle signing and traveler service maps were preloaded into the ASC computer. The
last component was the In-Vehicle subsystem that consisted of a mobile radio set, a global
positioning system (GPS), a data processing interface unit and a display system. Figure 1 presents
a block diagram of the ADAS components and their linkages.
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Figure1: ADASBIlock Diagram

ADAS operation consisted of preparing and transmitting information at the ASC and receiving
and exchanging information in the test vehicles. When the driver started the test vehicle, thein-
vehicle subsystem automatically displayed a metro map screen on the display. The subsystem
overlaid congestion and incident information on the map, based on information received over the
STIC. Thedriver could change the display by touching one of three buttons on the screen.
Different buttons would display the events screen, the send message screen, or the current
roadway screen.

The metro map was divided into 16 sectors. The driver could zoom the display in and out of a
sector by touching the sector on the metro map. The map screen displayed congestion
information on segments of the interstate system by presenting one of four icons representing
different ranges of traffic speeds next to the segment. From any of the zoom screens, the driver
could display text details of the congestion situation by touching the desired congestion icon. The
maps also displayed icons representing incidents adjacent to the segment where they had been
reported. Thedriver could display text details of the incident by touching the desired icon on one
of the zoom screens.

The Two-Way Messaging Service provided drivers full communication with the ASC. The driver
could both send a message to the ASC and recelve a messages from the ASC. The driver could
initiate a message by touching the “Send” button on the message screen. The in-vehicle unit sent
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the message and the Wide Area Transceiver (WAT) received it, sent an acknowledgment to the
vehicle, and transmitted the message to the ASC. The ASC received the message, recorded it and
sent an acknowledgment, viathe WAT, to the vehicle. During the test, only vehicle identification
messages were sent. In an actual deployment, a driver could send various messages depending on
the situation.

The LAT broadcast traveler service maps and in-vehicle signing. Based on the position of the
vehicle as determined by the in-vehicle GPS, the in-vehicle subsystem would switch to the
appropriate LAT frequency to receive information. The information congsted of in-vehicle signs
announcing the next intersection and traveler service maps showing the services available at the
upcoming intersection.

Thetest originally intended to evaluate the ADAS technical system performance, extendibility,
compatibility with the national architecture and user acceptance of the system. The evaluation
was reduced to include only the key features of the technical system performance because
adequate funds were not available.

The evaluation of the test involved assessing technical performance aspects of the system against
a set of desired hypotheses. Evaluators assessed the technical performance of the STIC
subsystem, the Two-Way Messaging Service, and the LADA Service. In addition, evaluators
commented on the extendibility of the ADAS system to other circumstances and locations and on
the possible changes to improve the system.

Results

The overall technical performance of the system was less than the desired efficiency. The system
was able to accomplish most of the planned functions but was not able to accomplish them
consstently. It iswell to note that these findings are based only on the partial evaluation that
could be accomplished within the available budget. Evaluators only studied the technical system
performance. If all the planned tests would have been accomplished, these results could have
been interpreted differently.

The WADA demonstrated its capability to collect and transmit congestion and incident
information from the ATM S to the vehicles. Reception of messages, however, was only around
58% instead of the desired 99% and coverage was only 48% instead of the desired 95%.

ADAS was able to demonstrate the capability of exchanging messages with test vehicles. The
probability of successfully transmitting a message and receiving a reply averaged 70% rather than
the desired 95%. Driversreceived a notification of a successful message within 12 seconds and
received a notification of an unsuccessful message in less than 40 seconds. During testing, the
vehicles were in motion when driversinitiated a message. Evaluators fet that, snce the messages
were to Smulate mayday messages, in actual operation, the sending vehicle would be stationary.
From a stationary vehicle, evaluators felt that the number of successful messages would have been
much less than the reported 69.7%. The 69.7% figure was based on vehiclesin motion.

The LADA service successfully demonstrated its capability to transmit and receive traveler
information. Thein-vehicle systems were able to use the GPS to properly tune the receiver to the
correct frequency to receive appropriate information. In some cases, however, the in-vehicle
sgns and traveler service maps did not appear with sufficient lead time before an exit.
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Concerning extendibility, evaluators felt that standards must be devel oped before attempting to
implement smilar systems throughout the country. Among the possible improvements suggested
were: better in-vehicle displays and positioning of displays, and synthetic voice assistance to
supplement displays. Other suggested improvements included: increased coverage for the STIC
and the Two-Way Messaging service, and more timely display of traveler service maps and in-
vehicle sgns.

L egacy

The use of the technology was discontinued at the completion of thetest. STIC, the Subcarrier
Traffic Information Channel, has been adopted as the roads de communication technology for the
Metropolitan Model Deployment Initiative projectsin Phoenix and San Antonio. This technology
isalso under consideration as the standard for long range roadside communication to vehicles.

Test Partners

Clark Atlanta University

Concord Associates

Federal Express

Georgia Department of Transportation
Georgia Tech Research Ingtitute

Oak Ridge National Laboratory
Scientific Atlanta

TRW

References

Garnto, I. (Georgia Tech Research Ingtitute); System Performance Test Report from the
I ndependent Evaluation of the Atlanta Driver Advisory System, Final Draft, August 1997
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| TS Field Operational Test Summary
Automated Mileage and State Line Crossing Oper ational Test
(AMASCOT)

FHWA Contact: Office of Travel Management and I TS Applications, (202) 366-0372

Introduction

The AMASCOT ITS Fidd Operational Test demonstrated and evaluated the
feasbility of automating the collection of mileage-by-jurisdiction data and e ectronic data
interchange (EDI) for International Fuel Tax Agreement (IFTA) and International
Registration Plan (IRP) reporting. The test demonstrated the capability of automated
mileage reporting to reduce time and paperwork necessary for motor carriersto comply
with and for statesto administer the regulatory processes for vehicle licensng, permitting
and fuel tax filing, thus enhancing productivity of motor carriers and state agencies. The
project originated in 1993.

Project Description

Thetest involved the motor carrier regulatory agenciesin the states of 1owa,
Minnesota and Wisconsn and 30 specially equipped interstate commercial trucks which
collected mileage-by-jurisdiction data as they operated throughout the United States and
Canada. For three months the data was tranamitted by satelite to the vendor supplier and
then transferred to the I ndependent Evaluator facility, which smulated the role of motor
carrier operations data handling. Auditors from the three states examined the data for
compliance with IFTA/IRP requirements. Figure 1 providesanillustration of the test
configuration:
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The evaluation included three main components:

1. Truck System and EDI
2. State Agency Cogt, Benefits and Acceptance
3. Motor Carrier Acceptance and Benefits.

The evaluation activitiesincluded detailed analyses of the EDI data for geo-
location accuracy and data reporting consistency, aswell as extensive interviews with state
regulatory agency and motor carrier operators and administrators.

Results
From the Truck System and EDI evaluation, the following conclusions were made:

Automated data collection usng an ectronic data path isfeasible. 1t can meet
IFTA an IPR requirements, and the motor carrier costs of integration are
relatively affordable.

Independent of the of state and motor carrier acceptance evaluation, these
findings demonsgtrate the technical and practical feasbility of electronically
collecting mileage by jurisdiction. Thisdata can be integrated into both current
systems and more advanced systems abl e to accommodate end-to-end
electronic data paths for IFTA and IRP data collection, processing and
reporting to a base jurisdiction.

With the viability of the concept proven, states and motor carriers can move
ahead to solve therelated issues of EDI standards, EDI facilitiesand eectronic
fundstransfer. They must also clear the way for implementation of smilar
technol ogies and processes for streamlining IFT A and | RP administration and
compliance for both states and motor carriers.

From the State Cogts, Benefits, and Acceptance evaluation, the following
conclusions were made:

The implementation of electronic mileage data collection and e ectronic filing
for IFTA and IRP compliance promises benefitsto states IFTA/IRP data
processing and auditing processes. Analysis of state agency IFTA processing
and auditing processesidentified potential benefits from e ectronic mileage data
collection and dectronic filing.

States can benefit from automated el ectronic mileage data collection and
electronic filing for IFTA and |RP compliance through reduced staff effort for
data entry, increased integrity of the data recelved, reduced data storage
requirements, and increased data accessbility and portability. The extent of
these benefits will vary by state, and will be influenced by the rate of
implementation of such systems by motor carriers.



State auditing and processing supervisors agreed that the impact of electronic
mileage data collection and filing on their systems depends on the level of
implementation by home-state-based motor carriers, and that large impacts
would not be realized until the implementation had filtered down to carriers of
less than ten trucks.

States face a number of ingtitutional issues in implementing automated

el ectronic mileage data collection and filing for IFTA and IRP. Theseissues
have achievable solutions and many are being addressed through other efforts.
The most sgnificant turning point will be when the IFT A and IRP communities
acknowledge acceptance of these technologies for compliance. Such
acceptance will allow implementation of these technol ogies by states and
motor carriersthat perceive an appropriate level of benefit.

From the Motor Carrier Benefits and Acceptance evaluation, the following
conclusions were made;

Thetest demonstrated that technology is capable of automatically collecting
mileage and routine data for IFT A and IRP compliance. Participating motor
carriersfound an excdllent correlation between the test data and mileage and
routine data collected by their drivers. These carriers also agreed that this data
could easly be used to generate IFTA and |RP reports.

Motor carriers participating in AMASCOT agreed that significant benefits
could be achievabl e through automated mileage and route data collection for
IFTA and IRP compliance. Primarily, benefits could be accrued through
reduced data entry, reduced data errors and associated reconciliation, reduced
paperwork, and electronic record keeping. A majority of these carriers
identified significant potential cost savings from automated mileage and route
data collection. These potential savingswere estimated to be from 33 to 50
percent of current IFTA and IRP administration costs.

Motor carriersidentified privacy concerns associated with electronic mileage
and route data, particularly related to limiting the use of and accessto their
data. They offered possible solutions to these concerns.

Automated mileage and route data collection is most likely to be implemented
by larger motor carriers with more technol ogically advanced business
information systems. Thisis cond stent with the conclusions of the evaluation
of the costs of implementation. These motor carrierswill pioneer the use of
electronic mileage and route data collection for other business functions,
ultimately demonstrating its economic viability and paving the way for more
widespread implementation.

L egacy

The system ceased operations after the test concluded. The test was configured to
demondtrate the technology and not for specific deployment purposes. Thistype of
system, which isincluded as part of a package that provides other capabilities, isknown to



be offered by at least two commercial firmsthat provide the trucking industry with
business information systems.

Partners

lowa Department of Transportation

Minnesota Department of Transportation
Wisconsin Department of Transportation

ATA Foundation

lowa Motor Truck Association

Minnesota Trucking Association

Wisconsn Motor Carriers Association

Rockwel| I nternational

Center for Trangportation Research and Education
Federal Highway Administration

References

Automated Mileage and Stateline Crossing Operational Test Evaluation Summary - Final

Report, lowa State University, Center for Transportation Research and Education
(CTRE), May 1996.



| TS Field Operational Test Summary
Borman Expressway Advanced Traffic Management System

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372

Introduction

The Borman Expressway ATMS Field Operational Test devel oped and evaluated the use of
Advanced Traffic Management System (ATMS) technology along a three-mile section of the
Borman Expressway in northern Indiana. The Expressway isa 16-mile stretch of Interstate 80/94
connecting the Indiana Tollway to the Illinois Tollway. The highway is one of the most heavily
traveled expressways in the nation, carrying approximately 140,000 vehicles per day.

This operational test is Phase | of a project to establish an ATMS for the entire Expressway. The
ATMS isa coordinated system of detection, communication, and response components controlled
from a central management center. The ATMS will detect traffic incidentsin real-time and

provide traffic managers with a variety of toolsto quickly respond to theincidents. The ATMS
will help traffic managers mitigate delay and congestion on the expressway.

In Phase |, the Indiana Department of Transportation (INDOT) evaluated the use and viability of
avariety of above-road vehicle sensng technol ogies and an advanced communication system. In
Phase |1 (the actual deployment phase), INDOT intends to finalize the design and build the
ATMS.

Thisfield operational test (Phase | of the project) intended to independently assess the
performance and applicability of a small number of vehicle sensors and the communication
equipment connecting the sensorsin the field to the central management facility.

Project Description

Thefield operational test ingtalled, tested, and evaluated advanced technologies for traffic
aurveillance and communication systems. T he traffic surveillance components measured basic
traffic parameters including volume, speed, and occupancy of the traffic lanes. The test evaluated
five traffic surveillance technologies including active microwave radar, passve infrared sensors,
active ultrasonic sensors, active infrared laser radar, and traditional inductive loops. The
communi cations components used several types of spread spectrum radio equipment aswell as
communications processors both at the remote sites and at the Traffic Management Center
(TMC).

Test partners, led by the INDOT, installed and operated these components along a three-mile
length of the Borman Expressway at three representative interchanges (Cline Avenue, Kennedy
Boulevard, and Burr Street).

Phase | of the project installed and connected all ATMS components. The test evaluated:

The system architecture, assessing the suitability of the data for traffic management algorithms
and assessing the flexibility of the system for future growth

The sensor technologies, assessing their performance and reliability
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The communications system, assessing its performance and potential interference problems

The Incident Response Vehicle equipment, assessing its suitability and assessing the human
operator factors

The ingtitutional issues, assessing the system’ s capability to integrate with existing local
infrastructures.

The traffic surveillance equipment included video cameras and advanced vehicle detectors as well
asinductive loops. The video cameras were used to detect incidents, monitor traffic flow, and
provide visual information to emergency services during incidents. Thetest installed and
evaluated 21 above-road (on overpasses, poles, and sign bridges) e ectronic sensors incorporating
five technologies. These technologies included two different types of active microwave radar, an
active infrared laser radar, a passive infrared sensor, and an active ultrasonic sensor. The traffic
surveillance system measured basic traffic parameters (volume, speed, and lane occupancy) and
preprocessed the data from the sensors

The tested communication system was an innovative application of spread spectrum technology.
The spread spectrum technology compressed and transmitted voice, data, and video from the
traffic sensorsto an INDOT subdistrict. The communication system also linked the subdigtrict to
the TMC and linked the incident response vehicles to the traffic surveillance system.

The project also tested the concept of managing incident response directly from the incident
response vehicle (IRV) rather than centrally from the TMC. The IRV was equipped with aradio
link, an on-board computer, a video camera mounted on an extendible boom, and a GPS receiver.
The IRV could clear up minor incidents, call for help from other authorities (police, fire, towing,
etc.), operate the changeable message signs and the traveler information system, and design and
implement detours.

Results

The evaluation of the system architecture was generally positive with some important
reservations. The data collected by the traffic sensorsis suitable for current traffic management
algorithms. The data, however, may not be entirely suitable for future traffic management
algorithms. For example, the currently installed detectors cannot classify vehicles as required by
the congestion management systems under the Intermodal Surface Transportation Efficiency Act
(ISTEA). Inaddition, although the temporal resolution of the detectors is sufficient, their spatial
resolution may not be sufficient for traffic flow and vehicle counts on alane-by-lane basis. In
addition, the currently installed detectors cannot provide the functionality required to track
vehicles from their originsto their destinations to devel op origin/destination estimates and
predictions. Evaluators consdered that the surveillance system is flexible enough to
accommodate near-term growth. They also found that the data processing equipment is sufficient
for near-term growth but will probably require processors that are more powerful over aten-year
horizon. The communication system isflexible for future growth. In general, evaluators consder
the overall system architecture to be flexible enough for growth in the next ten years but after
that, the technology will likely require a substantial redesign.

Most of the sensor technologies did not meet the demanding criteria of the evaluation hypotheses.
None of the sensors was able to detect 95 percent of the vehicles. The loop detectors suffered
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from calibration problems that could be easily corrected. The best of the above-road sensors (one
of the active microwave radars) undercounted vehicles by about 10 percent. The 65 mph speeds
and vehicle headways of less than one second made it extremely challenging for the current
technologies. Only one technology (the same active microwave radar) met the 95 percent
reliability requirement.

The communication system performed well and interference was at a negligible level. The
transmission error rate remained within the acceptable level of the testing hypothesis. The
majority of the field tests indicated that interference was not a significant problem, although the
potential for interference will likely increase in the future.

The evaluators concluded that the IRV equipment was able to serve itsintended function. They
concluded that the required systems to support the IRV functions either exist or can be easly
implemented. It islikely, however, that dynamic detour routes would be determined and
coordinated at the TMC rather than at the IRV. The test did not collect enough data to determine
the ability of the IRV operators to collect the required data and make correct decisions 99.5
percent of thetime. Evaluators did, however, document satisfactory IRV operator performance.

The evaluation of the ingtitutional issues produced mixed results. Although the IRVswere
equipped to transmit automated emergency information, none of the emergency response agencies
and establishments were capabl e of receiving the information in electronic form — these agencies
still use telephones and manual records. These agencies are capable of receiving information via
telephone but some do not yet have fax capabilities.

The evaluators concluded that Phase | of the Borman ATMS demongtrated the feasibility of the
basc ATMS design. They felt that a cost-effective Phase Il ATMS could be developed using the
basic Phase | architecture. Several important issues must be addressed during planning for Phase
[1, including communication bandwidth requirements, performance and reliability of the sensor
subsystem, and inclusion of other authorities and agencies.

L egacy

Thefield test of the technologies was Phase | of the project. INDOT has contracted the initiation
of work on Phase ll. Theresults of Phase | are being used in Phase |1 of the project.

Test Partners

Federal Highway Adminigtration

Hughes Aircraft Company, Transportation Management Systems Office
Indiana Department of Transportation

References

Krogmeier, J et al., Borman Expressvay ATMS Equipment Evaluation, Final Report, August
1996
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| TS Field Operational Test Summary
Boston Smar Traveler

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372

Introduction

The Boston SmarTraveler Advanced Traveer Information System (ATIS) ITS Fidd Operational
Test offered free, real-time, route-specific traffic and public transportation information via
telephone to usersin the Boston metropolitan area. The test proposed to assess the quantity and
guality of information provided by the system, evaluate its public acceptance, and determine its
impact on managing traffic congestion.

Phase | began in October 1992 and included a development and implementation period. Phasell
began in January 1993 and was extended until March 1994. Phase Il tested the operation and
user acceptance of the system. Phase |11 of the project extended service until the end of 1994 to
provide more time to operate the system and collect user responses.

Project Description

SmarTraveler operated in eastern Massachusetts, covering the Boston metropolitan area (see
Figure 1). Conventional and cellular phone users could dial a number and receive travel
information for one or more of 20 monitored highway segments, or for three public
transportation services. Available information included traffic conditions, driving times, and
anomalies (for example, accidents). Theinformation did not include alternative route
information. SmarTraveler used a proprietary audiotext system to store, organize, and
disseminate travel information. System operators compiled the audiotext information from
several sources, including video cameras, state police sources and probe vehicles. Operators also
received information from up to three surveillance aircraft and from the Massachusetts Highway
Department. Operators updated the system information continuoudy. System operators
promoted the service through ads on local radio and television stations, promotional messages on
variable message signs, media stories, interviews about the service, and distribution of flyers.

Service Area

Massachusetts

Figure1l: SmarTraveler Service Area

The evaluation team observed SmarTraveler operations and held discussions with representatives
of transportation organizations that interacted with the system. Team members analyzed data
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obtained from callsto the service and conducted user and traveler surveys. They assessed the
guantity and quality of information provided by SmarTraveler and evaluated the public
acceptance and the utility of the travel information. Evaluators attempted to determine the
impacts of the project on managing traffic congestion and to recommend improvementsin the
collection and dissemination of traffic information.

Results
The system collected extensive amounts of travel information, which led to the following
findings:

Awareness of SmarTraveler among the target population was limited, but the SmarTraveler
user community contained a higher portion of upper income individuals than did the target
population.

Daily callers were impressed with the SmarTraveler service. Ninety-seven percent of the
respondents indicated they would use the service again.

Daily callsincreased at a steady rate but did not reach a sufficiently high level during the test
period to have meaningful impacts on congestion. A significant number of daily
respondents, however, reported that the information they received from SmarTraveler had a
direct influence on their travel behavior. Among these influences were changing departure
times, using different routes, or canceling the trip.

The Evaluators concluded that utilization of the service by the public was below the level
required to make a measurable impact on traffic congestion. With an increase in use, however,
potentially enough people will modify their travel behavior to reduce or mitigate congestion.

L egacy

The project continues in operation asthe ATIS portion of the Massachusetts I TS program. The
Massachusetts Highway Department administers the program as a Federal-Aid funded program,
with SmarTraveler under contract to provide the information services. The system is expanding

from its early tiesto telephone technology, and has expanded onto the Internet. Negotiations are
underway for introduction to the regional televison market.

Test Partners

Federal Highway Administration

M assachusetts Highway Department
Smart Route Systems

References

Multisystems, Inc., Evaluation of Phase |1 of the SmarTraveler Advanced Traveler Information
System Operational Test, Final Report, July 1993.
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| TS Field Operational Test Summary
Capital

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
Introduction

The Capital ITS Field Operational Test focused on determining whether in-vehicle cellular phones
could be used to provide traffic information in a more cost effective manner than traditional
methods. Test personnel compared the cost of traffic flow information obtained using cellular
phones to the cost using the existing system of induction loops and video cameras.

The specific objectives of the study were to:

Determine the accuracy and completeness of traffic information derived from cellular phone
geol ocation data.

Determineif traffic flow information obtained by triangulating in-vehicle cellular phone sgnals
can be effectively integrated into a real-time wide-area traffic management system.

Determine the costs associated with deploying such a wide area traffic monitoring system.

The test took place in the Washington D.C. area and covered a period of 27 months, ending in
November 1995.

Project Description

Thetest ingtalled commercially available direction finding equipment on approximately one fourth
of the Bell Atlantic Mobile cellular towersin the test coverage area. Figure 1 shows the test
coverage area and the location of the equipment for the direction finding system (DFS) and the
Transmission Alert System (TAS). The TAS detected call initiation messages from cellular
phones. The DFS attempted to accurately determine the position of vehicles using cellular phones
by triangulating the cellular phone signal information obtained from at least four posgtion fixes.
During the cellular phone call, the system calculated one or more additional transmitter locations.
Using multiple locations of the same cellular phone unit, a software algorithm cal culated the
vehicle speed. Using the calculated speeds from several vehiclesin the same section of highway
and comparing their calculated speedsto a database of “normal” speeds, another algorithm
determined the likelihood of a traffic incident. In this manner, the system attempted to derive
information similar to that obtained by induction loops and video cameras.
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Figure1l: Test Area with Location of Direction Finding Equipment

The system included several methods to obtain accurate location information. To establish the
accuracy of asingle triangulation (fix), test personnel made cellular phone calls from known
locations. The system then cal culated the location of these “known” signals and used this
information to calibrate other location information. In order to validate the accuracy of the speed
calculations, test personnel drove five test vehicles with cellular phones through the area. Test
personnel then compared the electronic driving logs to the speeds calculated by the system. The
test also triangulated signals from cellular phones aboard random cars. Test personnel compared
the resulting series of speed readings to police records of incidentsin that area.

The test evaluated the system based on several factors. the accuracy and completeness of the data,
the determination of the appropriate roles for the information, the determination of system costs
and capabilities, and the public acceptance of the system.

Results

The Capital test was designed with high transmission power cellular phone technology in mind.
During the test, however, new phones with substantially lower transmission power became
prevalent. In an effort to adapt the test equipment to the new technology, the original test area
was reduced to enable closer spacing of the direction finding equipment.

The system was able to determine vehicle location with reasonable accuracy. Using the minimum
of two towers for triangulation, the system could